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(57) 

[RH] f^^^;i'tMi:iJ^tA/D« 

[*fft#a] sflrflr*/< v y 7 1 0 5 \cwm $ ftfer 

-f^;v-©K Qft^Ji, j?rJt©fiLBlci¥A£ftT^ 
5fEfti'V#;i'?iJi:©fB§|fiSfc'<? h^jf(cii)* 
ft, fcfcSfMfc J: !K tnri-y79>y 

ft, fct^Uft^/Wfl^Hfeic^ttitTlo^/cBfilHtk 
©ttOr-^yHKtJtRLT^ft/hiftSffiHSr* 
ft, r©ftglcgo't\ fy^!) >^w-hi!)fcS» 




1 

mm 1 1 m<Dty7*?4 1 y9x%\tm<D 
94 x ymn-k'ftr>x% 194$ yym'mmfi 

vmmxxmim 1 94 % ymmm^^ 
x94 ? ym%-k'n<>x% 2 94 =• ymm%m 
mz>%294 vymn&kt, zmtz^tm 

[«3RS2] &m$nmfei-?>fcmm^& 10 
mmKMLxzhzm^fflTm^tmm 

Gt&7 4 a>? 9 y?&&&WfcrsWR¥&tt, ME 

%m-^y 4)^9 h,mwm(r>7 4>^9') ym%\z 20 
s-^-c^ 5 ymum ?®3 9 a % ymmwc 

~-9\cnLxfflmm*fi 5 «n#asr*«it5 r t & 
m t tmm 3 m om s&, 

hT*-y-y7°y yfZftity-yffrfAiD&fa^KL^x 30 
X94 x ym%¥n<>x% 29 a % ymm^ztii 
v- hi <o hmt^m^-fbLXi- y?!) y?L 

?mmirt>m&%tz>74*99 y^&mwm 
tzwrnzwit. mm2 94^ymfc^&xmb 

tl1t94S.ymfem*m^xm&.Ltc7 4J\'99y 

y&m%^x%{m%\cttLX7 4 *>9 y y9m-> 

X7 4^9>)ym%*ii\t)tm%Nl : ?%7 4fr9 40 

t, m&gmrn, ®fevi-y-7)\<9 4 vyfxm 
m%<D94 % y>fmzkft<>x%\94 % y9Wm% 
zmt%%i94\ymm&t. m-fyT'yy 

9u- hx-fy^'J yr£infc1-y7frffi<D&.m%£ 

^xtommtaximeM 1 94 i ymzmt 
&-3^x9 4 x ymfczft^xw, 294 x ymm 
mmtz>%294 %>mm&t. tmtzz 
tzmttz>mmmg.o 50 
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X s aUESIISSlItt, ¥f%<Dty79y9u-b£<9b 
mM^mmifbLX-fy-/\) y9Ltz, gffiitt 

#tt«r tt 5 7 4 *>9 9 v -/mzwm 5 wmm 
t s mz7 4 >v99 v ■?&mm^x&m%\zMLx 
74*9 y y9*fjixm<D74fr9 y y9&%m 

At5IW7^;^i, luE18Sc©7^;w^y y 

/emts-^-c* 5 v mfezfi o%$94%y9 

fio 

^*yS:W1-5r^^T-fcoT, ffJEg<f*^y 

^££7n 9? m"Wi^y-f^9^ \ y9x%ti 

m<D94 X y9m.^^X% 194 5 i/^JSftft* 

Srm^-rs^iii:, mfE-y->7y y^/u— hr-y-yyy 

>^ r S^^fc1^^'7'/^rao|Eftl^f■Co^^•coffilMltt*^ 

wm%.\t94 %y9mfe7u97b.\t. m%7 4^99 
v?wk-kw>^x , kmt%\z.n\,x7 4>\>9 y y^^ff 

oXV.9i<D7 4A>9 9>ir&&Hltf]i-z&lRk > ME 
«»©7>f ^ y y^te*ts-3^-c^-f 5 

1 0] #£©-y->7>^ 5 V^T-§ffi{f % 

<D94 5 y^s^^fifoT^ 1 94 a yvm^^m 

t>th%\94%y9m.T.%h, mU-fyy'Vyru 
- hT*-y-y7*y y 9 entity ^^m<D^is fi:o^ 

\,\X94 I y9mj£ZfroX%2 94 % y9Wm%* 
&t>tZ®2 9 4 %y9%i%.T.Ut, «r*«t-5rt* 

®fe<DV-yzf9y?v-Y£*)^mfr 

iG+z7 4*99y7mzwwirzwmxnb, m 

?l7jfr99y 7mi:Rl^X£m%\ztt LX74>\< 

9 y ^^tRot«j[07-fH y y9%%mt>tz> 
7 4^9»y9TW.bs mwm.<r>7 4)\<9yy9m?k 
\z&^x94\y9ffi&ftb%*94%y9mx 
Ub, *mtZl\bm®btZ>94 iy9mfe% 

[000 1] 
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[0002] 

m£<omfcm*hx& 9 , &#ms§ft 

. [0003] matt o*s;t tm jnftft^r io 
»fiJffl©ii^*«fl:o*JJS©iiiA»e)f f -f i^^aw 

ftM^aP©^-*'^ K{i^g©g|5#£7V S? 
*/»4WTJlf v\ R F£#i©flS8K£ft**i(f ft£& 

Ti^S. *©&s 7^p^$if^*/i'8B£oft<*«: 
**S57*n^/?^ (JilT, A/Dg 

MS) l±, #fffcfig4*j*B*©-ofc&o-c*s»K 
Kt4fgft&g«£*$t£fcWcf±, iSftSftry h 20 

[0 0 0 4] Ls&»Utt*6K D!ffJB*©J:5t/hS<S}B 

gi&fim&mfrztim&v&s, &-rLt>-h#ft 

ttt6*»oA/D««af^ffl^b*i5tttl!Se>4t\ * 
IC, 3S¥I,P)4x5J:5lca{f©€aiji^5Hji^$tiT 

9 s mamt&®9<< % yffrbttnttj % yyxi- 

[0 0 0 5] flfctf, +^^hfijSSiXfcf f -f^A' 
y^cft LTft*T*± 1 /4TTftfc«*«:fl!^T3flr 

apfctsri lefts. 

[00061 HT, H8Sr#fi8tT, fetEOf-f^/u 

§ft, saBwsfu A/DsmsrciJ-yT'yy^ft 

fc<-;*/<y Kflm-tt, -figflMB *'<?7r 8 0 l (c 

mcmm<o$toi'y#»m&ftA£tix^z>i><Dbt 

bo 

[0 0 0 7] ma^t Y)\ST-7fr%0 2\Z.\X -©It 

>mfthbfrim\&$W8/&istixi$9 . so 



#M 2002-94584 
4 

S: (l) iPItt©"** h/w»*#1fy?7i'*'f ss^fc 

^ 5 ymt'bfi^-y-yT'y y 5 y^©fgf-© 

h ^JiJSrlv *fc»£lc**H* t -5 - 1 lc ft 5 © 
T\ *-Y5y^*ffl&8 0 4IC:fcl,vc, r©«J|tt* 
£ 5(1 I^J©ftB£#©3 r. i Jc J; 

9. SiSWftSft^-r^y^tfcfi^f-yt/y 

[0008] fl»Jxtf, SfHf ^ 5, 7 7 8 0 1 ICgffl^ 

ii3 {§■§•©•* y 7* y y^u— Msyyrf^u— McftL 
T2fg©;*— ±1/4T 
(Ttti/ytfU-ft) »ftT?©«l^^tft5„ 

^fciliR t T -> y tfc 9 , i*if t 5 R©3Ht 

Wftgfl*^ 5 y^lcM L-CjtU^g#a5ft^->*T A 

5. 

[0 0 0 9] 

[0 0 10] «itf. ffl»«*]ffla**fi|±t5fcftfc 
»«ftS«^«fJ|!S^J| Lfc^pft^-ft r t 

[0 0 1 1] $fc, i^f^©^^?y^(c, J:9MA^ 

gft^i" 5 y?itiBfiimti>s. 94 % y?mfcn& 

[0 0 12] **Wl±*»*»S^K«*Tft$iifct>©-e 

i-yy>jy^u~vi±ifii\tf£<. m?J%y-!f 

[0 0 13] 

[nm«r»ftt5fcit>©*a] *fgBj©§ftgsi±, m 
nmy-fiwj x yfx'kmt'kWA % ymfe* 
ffoti i *4 x. ymm%ztmtitz>% \*4%y 

mfe&kt, muf-y?!) y?u- tx'fy?') y? 
$ fiftt y 7°^pfl©gEMf ti-o^x ©lanffiJt *j <t v 



5 

ttBfti 94 ? v^*£*S£fc£^-c*>f s y^tt£ 

s^otss 2 94 % ymt&mm-$%% 2 *w 5 
[0014] zommzim. A/Dg&m&^m 

[0015] *wn<D%mmt. ±.mmc&^x. 
n\c&^xmmmmitzmi-?>w.m&t. 10 
[0016] m*wt\zt&m&mit 

[0017] *m<D$immi, #£©-y-y7°y 

^m&Ztzmmt^ 4 ;v9 9 y^ftftS:** 

1-3 mu7j>i<??'y7&%Lzm^x%{t 20 

7 4/v?yy m%Km^\> *x*4%> mfcz'n 5 $ 

[0018] roflWttcifttf, f^v^gi^ftfc 
ft#*£fc«9it5l8i©gfc*'f Sy^«\ gjfst©^- 

[0 0 19] *«W©gfiStttt, ifEffij&KM^ 

[0020] rofgi&Kifttf, ${mo*-^-fy7° 
y y^^r 5 y^a»w4$«^>f ? y^<t 0 t>Th 
x^xh, £<9iEm%yy$frmi&)^%Zbt£?>. 

[0021] **w©£«8»±, mfeo-tvT'M'i 

* yyxg{m%<D?4 x y^itJtSrff oT|g 1 94 x 

ymm%zmtz>%i?4^ymfemkb, m 
(o^^z^xmmm^ ivmm% 194 %y 40 

/HBBB*fcS<Sv *-c * w 5 V m££fTo x% 29 4 

% ymm%m-htz>%2t4 % ymtzmkb, 

* v7°*%mmmhmw$®.b, m.%294 % y? 
mm&xt#>t 3 htL94 % ymm^m^xmw. 

L 1t 7 4 W 9 y 7°mm V ^TSffl ffi %\ZM L X 7 4 

w y vmot7^^ y ym%*m?z>®% 
K^»7 4^t. *mtm&mz>. 50 
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[0022] r©tMicititf, JPo^fyy 
y y#94 % yyvmmti&toj 9-f*vc 

[0023] %iwmm*.tzmimmms. 
xh^x, m&immt. ®fe<Di-y7°>i>94 xy? 

x%mt%<D?4 \ ymfczftixn 1 94 % y?m 
&%&mjjtzf6i*4 iyfmmb, mmy 
7"y y?u- vx-py?]) y^£;ft,fc-y-y7>ra©i!E*p 

m\z^x<Dmm&ixjmmit4iym%. 
&%\cm^xt4 x ymfe*fjix%2?4 x yv 

&fe&%:ZmirZ>%2 94%ymfeZ&b, £JU§ 

+5 - b mmbtz'm mm&mtz, 
[0024] £9mmffix.tcmmmmw 

X*h<?X, MIEgjfgfill, ¥fj£<Di-y7°9yyu-h 

kVhMM^mm&fbLxtyT'vyyLf^ gtt 

mB7j;i'*?y7°mZ%^X%mt^M 
LX7j»9 y V^«rfifo-ca»©7^^ y y^fg& 
SrttJ*1-5«Ff-WT*7>f^t, m&m.V>7 <i )\<9 

y ymtso-pT^-f 5 ym%zn?%3?4 5 

[0 0 2 5] 2«*>f $v^}ft£:7p^5A 

^-f? >ymf£7*n??j»tt. <®fe<D-fy7°/i>?4 xy 
?xgm%<D? 4 x ymfe%'aix% \?4%y7' 
«£e*Srffl^1-5#)It, mtl.-fy7°yyyy~\-x 
•y- y 7" y y ^ $ tifc-y- v w B i©gEMf *ico^t ©ft 
niisitfc ir/HuE® 1 5 ymmmz&<5^xt> 
4 x ymfeifi-oxn 2 ?4 x y mfe£%imt 

Z>mb. *1SttZk*W»k1rZ>?*'<4 x&m&t 

[0 0 2 6] *m\t, s k^4xym%7°u>f7h 

fej;t;#^©-y-y7 , y yyu-hzv t>»M^M*(t 
\zMLxzti?m%?$4 L m&£tzmiifitz>7 

A >V9 ? y 7°&%lZ&M t tz/ * y & #t 5 T/^ ^ T* 

y^fetroT«ic©7^;v^ y y^^W7it5¥Ji 
i:, Wm&.<r>7Afrty y>ffem.-&^x94%y 

mfczfiomb, zt;ttzbzmbt?>T'<4x 

[0027] *%w<d?4 xymfeumt. #£©•?- 
i/-?/\<94 x y?x%mm<D?4 x ymfetfr^x 

m?4x ymm%mt}tz% 1 94 x ym% 
TMb, mfcfyyyvyu-YxvyT'yy'tziMt 
■^-y7°^(D^Mt^\c^x(Dmmitiixmmm 
1 94 % ymmmcm^x94 x- vym.wft<> 
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[00 2 8] ZOfimiClhtt, A/D^IDK-^ 

[0 0 2 9] *m<D?4%ym5£%mi, ®fe<Di- 
y?y yyu-yt*) bmfr^%m®.f b ixl-yy 

m%oy4*?>)ym%\c&^x*j iymz 

[0 0 3 0] zoumckhtt. T4W>\<%m£Mz 

i%%*gmmt << s y^sr, £«#©* 

[003 1] 20 

/D«*lilBfcS3»t«^v^j> yfv~ h£±(f 5d t 

gisrj xyyztvmmmfevimt-rzz 

[0032] (rnmmm 1 ) *H«0»»C*J 
(4, mfe<»i-y7yyyi'-Yx^i>4 x.y?ffiE 

(mm zttittm^ ffom-yyvyrv-vxy- 
y?y y^f^iitz-fy-f^n^m^K^xn^m 

mitk&^xnn&ofj i.ym% mmm 30 

[ 0 0 3 3 ] si 1 xmonmwm 1 mffssfli 

[0034] mi K*+aft «*sfi{cfcv^Tii, sis 
«§s«a»e»asflr*nfcT 0 Euwt-is- 14, 7 

V^i0 1ft^LTitSE*aiaBl 0 2-eSflTSti 40 
5= BStt»iaiSl0 2m SttflW (fV^A* 

* (iitt) xtmx^f- (Qflr*) tu i«*Rt/ 

Q^-f-Sr-tti^tlA/D^HlBl 0 3, 1 0 4fcm^J 
t«. it3S*«EIKi 0 2ft, SftflT* (x-fv^;^ 

t^Qft f-sr-e ti-etLA/D^mB 103,104 tcm 
Tits, *iafi©^fi-cf±, r-f^/^wt^o^ai 
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fcM&i o 2-A^$n5tfi»c, m%<Dm%im® 
m&$m&$iix^zi><Dktz>o 

[0035] a/d««08io3I±, T^yyyO 

iMl^tifcxV 5?#/u I flr*SrSfiflT*^y7r 1 0 5 
A/DfWl0 4li, A/D^&HIK 
1 0 3 tmmo&f&ZfiLXio*)^ QflHt-fcitf-fcU 
tV i^yPQlf-f SrSflrflM-^y^ l 0 5(ctti7J-f 
5. *H16©»ffi-ett, A/D^lEJBl 0 3,104 

[oo3 6]/^ *ssis©j§H8m zm^mfe 

©x v^/i^lSi&rffiiStk Mft£lCfc0£JSJIi 
&tS^Xh%&&isy#jvwtfWA£hX^%ktZ>o 
R££ivr, h**$K|&+$^#yw©^iJ£Jf 
Tt>Av\ ty^u^i/- hftrc-eft-^Jt 

[00 3 7] gftft-f-^y 77105ft, ta 

U Qtf*/<y7 7!J #Jxft\ gW§v* 

?7rl0 5li, l hSWiwi^Hfcr-* &|E 

HtT*5<^*!J J ?>, FI FO (First In First OutM 

[00 3 8] gEfcK^ YArf—-fn> 106ft, h 
ft Wf A S iiT ^5 fEto-^^JHEW Sr«SW4 ^ 
^y-fx-fyyjyyLtzm^nbh^^ VA-mi 
©a**S^^ h^3RJ(S:EtSbT*5<. «sjxft, gEft 
^F^f-^H0 6li, RAM-^ROM^if©^* 
y»cj;9*fi!c$^5 0 **m©ff^ft, len^ h/v 
r-^/H 0 6ft, |S*0v'^^/^iJEP B ^2fS*w<-!r 

tT*5< 

[0 03 9] ^ h^jRJIlBie 10 7ft, Simt 
7 7 1 0 5lclEli$tifcT^ 5?^;H , Qff^tUEfcl^ 
^ h^r-T'/H 0 6icE«$iifcgE^-<^ h/^iJtSr 

n^x^t h»mm\ 

0 8|C|ll7Jt5o ^Jttf, h^*lE]Bl 

0 7ft, ni;y^tJ:9«i«$iifcj|*fcayoy^ 
^ DSPICJ;V)tM$tl5„ j»»©»«Hco^TttH 

[0 0 4 0] JWWS*^y77l 0 8(4, 

m>\0 7frbo®Mfe%Z'<y7 7 i )y?tZ>. ^Jx 

f4> il^-777l0 8li, RAM4if©^*y^ 
[004 1] * >^*3eiH]Bl 09ft, t>7"yy 
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a % y m%m io9i, z>m&®& 

i 0 9 2KJ:9ftA£;ti5. 

[oo4 2] m&9<< zymum'&i o 9 m, m 
.*3aaBio9iHv *ift»oJt«wftv^-r5v^ io 

[0043] Kftg*^ S y^tt^IfilK 1 092ft, ft 
*tt*/<y7 7 1 0 8 tEfiStifc^ h>HWWS*4 
&f»^ 5 y i/JtStEIB 10 9 1 

Bl 0 9 2(1, ^2S®©K»SO^-<5V^«^ff 20 
5. W*.tt\ WHfltfW 5 ymj£®&l 0 9 211, ft 
3fffilfcT-7> 1 0 9 3 £ftMifc*IJ£[s]B 1 094IC 

[0044] ft»fiifcx-7> 1 0 9 3 !i, ^1"5ft 

[0 0 4 5] ftSffiittii, «S6M:g«*>f 
5 y^^/hWcit-f ?> tfc*>f 5 y ^-c, sami 

^fttiHlKl 0 7<t|W|Cft»fetTofcif |C# <bfim 30 

94 xyyfrt>±i/4i/y#fr<Dim\z.t>tz<2X. l 
/ 1 6 -yytf/uf-i a y ;/-f intoomflWtifUb tr 
-7>ttiLTEHbT*5<„ 
[004 6] ft»fj|Jt*lJ^lHl!f§ 1 094B, teffig*^ 

fc^* HAtfJMSS, 3fctf!cft3MJt:r-7>©{a£ffl 40 

[ 0 0 4 7 ] r >f ^^^(WEIB 1 1 0 #£££ft 
5 > ^HMtS^T, ftffkSllfc I ft ^, Q 

©f-y7>r-?£^-difl£ffv\ tp^fcr- 

[0048] ±!E»***t5a^J»*SfiK33ft5fi 50 
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l±, yyzfU-u- h©2te©;*--/<f-y7 p y y?v- h 
r-tv^y y^sti, i a-* h#w±©;ft$©f w v 5 

WSflHtt'^ 7 1 0 5tcEtt£ftS„ 
[ 0 0 4 9 ] (^VftllUB 1 0 7 Til, g{tflH§-/< 
777 1 0 5 (CEl$ttT^5 I , Qff K 
x(m) = {I(m), QWJirgE^^ N/VT-TVH 0 6 ICE 
1t£*r0^g!Bfl-<^ h^©****:^^ h/V^iJ Ref* 
(i)Hlref(i), Qref(i)}i^^T, £ (l) (Ot^ 
* h^S*SrffV\ «-7V7*;^^$y^cfctt5C 
W b*U SWW^7 77lO 

[fell 

2N-1 

C(m) = g |Rx(m + i)x Re f * iff 2 

£ (1) 
©»*»+. 

[00 50] 5£ (1) lCi?)#f)Jx5C(iii)H, 02 
(a) lOT^-fip^ g«ut'<-* hrt-cK*p*yy# 

#fcMvO*«. Lfc#oT, {Mt^^y^jfetlU 

Bio 9 1 tj3^-cc(n)^**tft5^w 5 y?*®. 
ttltsrtfcj;*), ^*p-»#>©^A$tiT^5^'f 
?y^± i/2v-y#/vftWrt©»£T-S£T-t, r 

[0 0 5 1] 02 (a) II, 5£ (1) ©^ h/w«3ISr 
1-^77T-fc5„ tits ®2 (b) H, 02 (a) KB 

t&mmcMLXs my-y^^m. ttefrun*/ 

yWflT*©ft^«JtR (t)=C(t)/C(t-T/2)Sr7*as/ h 
Lfc^77-Cfc5 0 ft@fiJtr-7*/H 0 9 3\CHis h 
f)d»D»gm$nfci/i 6->y*/^^;y/SoR 
(t)©jfi#Eit£ft-O^ 0 

[005 2] ft»tt«:«SlHlS§ 1 0 9 4 -CH, ffiHg* 

4 x ymfc®%, 1091 t*5V^T«t3t*iifc^^ 5 y 

>f\Z m Z^PY /VftS^^C (m) t %<D 1 / 2 

^-f 5 y^i}]©^ f ^V«'jHS«C(m-l) t ©tfc C(m)/C 

(b-i)#*HJ$*u :©ilittf^»»tt)t7-y;i' 

.[00 5 3] «itf, §{f«lCtJlt5 2^-/<ty7 B 

T-2/16^VJfOl^£-fftT^5#g\ t4fc%H2 
(a) K*iltSTEpo^>f 5V^-C&5»g-S:{E^U 

[00 54] $f, {£Hg^^5y/*^[5|Bl 09 1 
\Zl*)C(m)<D\?—!?mtilt5Zbk.X<0s t=-2/16T 
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&mW%mi 0 9 4 R(t)=C(-2/16T)/C 
(-2/16T-1/2T) *s3.4*3lttl*tl, £ ©fitR(t) £ El 2 
(b) l^t<t5^Smitr-^;H 0 9 3©ffii:© 
ffl-eJtlUlSrtf 5. -©!§£, ^©{(R(t)^t=-2/16T© 

Nf^r-y/vffitfttiai^-e, §[£©;*--/<-?- y7»y 

[0 0 5 5] K±oj:5lc*l61©Sllto^llfcJ:ix 
Sftfcfi*fr5WI*ilt<5IJl©S«*'f 5 >^ Sit 
im^zz. fcfc i 9 s SfS^ W"</w©*fc*Mt-C*f±& < 

wmmk'mmvK'ztk^mktev. 

[005 6] 448, *jHtO»ll-Cf4, I , Qft*©* 

iti»&^ 5 >-^*^0S§ 1 0 9 2 £#^-Ctt£1-S* 
>f 5 V^»^»SSr->V^u— h© 1 6ffift Lfd§£ 

3\ ?y^}t3£@i5l 0 9 2Kl*J^T*>fe!i» 

C»**T*J< r-^Ht©^^lg*^— 

[0 0 5 7] *HttO»«-eH:, gE*IK<* h/l^J 
ioftlifit:**-^* LT* (1) Srffl^ 30 

h^gjgt LTfisjxtfS (2) 5 
h/M*©ft©»*Htt:ffl^-Ct>ft<, $*©f8& 
fcOtcMc, *9 h^©£$2*Uei/ME&ffl^-C<b& 

[ft 2] 

C(m)= J* {Rx(m + i)xRef*(i 

P5 



2002-94584 



12 



40 



S (2) 

[0 0 5 8] SttIlfc*>rsV^&i£i&t5BK 

rn^zmmt ix 1 t^Htu©^ h*»*B* 

t ©JtR(t) Srffl^/di-g-lc-o^TtftiE LT^-Sris 1*1 

t<DM (t)=C(t)/C(t+T/2)*ffl^Tt>A<, 

(t)tR* (t)«rfflV^T*fcjE;*0»l^>r5y^«tJ&U 

•ctAi\ mnmt^m^. mmy 



50 



[0 0 5 9] ftjb\ *HttO»ttfc*5V^-Cl!»a:^-W 5 

y?mfe®%i 0 9 2K*v^-cffl^««»iuttt, xffi 

«t 5 f> ©Tfc o -C t *fft{I©g#fC «fc 5 1> ©T'fe o T 
[0 0 6 0] ^f^©7^^yy^iftfi 

©r-^Sr^L-CEtLT*J^Tt>^^ 0 Sfetc, 0 
3 5 Id, fcM&mfem 3 0 1 icls^TSflMt 

JHHK3 0-2ttB/7U ^T*^3lffitfc£|?fl-»U S 

ftMLit®%mitzmmttT-7/\si o 9 3kwau 

®Mmty—zffV \ 0 9 3SrSfft5J;5tL,Tt 

[0061] tit, xmrnmrnKto^xix h 

h;i>m»%ft5ZbkkLXi>&\,\ 
[0062] *Htt©^«-ett, sfi^^f 5 y? 

vt'U 1/ if o>9 4 %y<?Z®iEU ft^-^hoSfllB* 

m&tLxi>&<, *&im%*ftm&&m*itKm* 
[0063] mm<Dftm2) ^mmonm^to^x 

(±, m*0)y-<fr99-y7Xffii$.&iitzl S Ili7^ 

*9x-7 4A>9 y v^tfc«*a>b*t>«tta[©Ki^ 

[0 0 6 4] B4tt, *38W©H160«ffi2fc«5Sm 

gfi^n^fcaffi**se©i ; M^t7'D y *a-e*> 

o^TiiEii kmm%&ttLxz<Dnwmmt±%ft 
ts. 

[006 5] *Htt©»ttHctt5gft|g*tt, Ff€©r 

^mmy-<^9 y y^^ea6K±©jK»t ± 9^#p B i 

T# (Ji(T^ I S I) *^C-CV^5tt5. fcfc*U -£■ 
©T^ttliSft^fiftH-fcV S T fe t>^C«)ii^T-t T 

[0066] sfd, *te©^n tmm^ sff<f#ic 

5 gE*o^y*>©{4E • jRtt*H»©»«-e 



13 

[006 7] y77 1 0 5 fl, r W 5?#/l/ 

«l/C*i<;«*!H\ F I FO/<y774iftJ:9«dc 
[0 0 6 8] 7^^y^7"^4 0 2|Ctt, Sit 

[0069] zzx\ ? <y7%mmToxo\zfemm 

fc*^ ? y^-?2#F*w*y-y7*y yf^ftk.? 4 >S9 
A«Wt*K#t 3 Sfctt i ft 5 * 7 7*«S# H/16 
T s -3/16T, -2/16T, -1/16T, 0, +1/161\ +2/16 
T, +3/16T, +4/161)0 9 «!) fflSStfCV^. 

[0070] ft*>, 9 y7*fffcii I S I \ZMLX5t£t£ 20 
$#te£ftoT^5&Btt*S<, fl*.tfaa§tt4S«* 
•Y 5 >9\cMch^-fyf'J y9#4 y howcio^x 

I S I^*^5«t5ft#ttiftoTV\h4f&v\ 26 
flWKDflWttlR^-rA'^fc, 05 (a) ©l?ft#tt© 
7^w*#/l^e>ti;fc^g\ 7 4)\>99y77—7MC 
**i*ft$9«9©*y:/{JHft©-0!fcH5 (b) 

to 

[007 1] I S I ££7^* 4 0 ltt> 7Mv?*/i' 
I , Qlf ^ic^LT I S I [j!iffl7-f^ y y//#ig£ 
ffeLT^^ h/V^@K4 0 3(C[ll7Jt5. 7^/^^ 30 
;/7t-7;v4 0 2*»b«*ao©^y7*ff»a«fB(ft$ 

*ft*ft©*y7*«Sfc£Cit7 4/v*0v^*is 

e*A«ai*Sn5. Kft^? h/Wr-7>4 0 4fi, /< 
hrt(c#A§nT^5IE*a^y^^iJEF B 1©a^* 
#-<7 h/V*|EtlUT^<„ #Jxll, Rfc"** V)Vf- 
:7>4 0 4fl, RAM-^ROMftif©^*!J|Cj;!3^ 
$*i5 0 #Hi£©^f§Tfl, ^vy-ftivymm^ 

Y^n\^n^x~-m74^9^y9, &%m&. is 

I B£7 4 ;W y y^fcffctfc'** h/VCtt***^* 
h/MS: 2ffifd— /^y7*/V©raiH-e|E* LT*K . 40 

[007 2]^ h/V«*0»4O3tt, AA£*l3t 
4 I , Gtff ^r-* tgEfc"^ I^t-7>4 0 
4lcEt$ttfc|E*P'<^ h/VHfcfcJB^-c** h/HRIf 
Srffpo 01*.tf, h/H£»Hl!&4 0 3fi, n5?y* 
ICl9«J&£ftfc$S&@7'n DSPfciO* 
dfeftS. »*fco^"Cttlllt©^*lK*lt5a 

(1) fcJ8VvCf?5. 

[00 7 3] SIfi*/<y77 4 0 5li, ^ FA'S* 
@K4 0 3^©«J|[|6*S:/<y77yv^t5. ^J^ 
tfx &W&%'<y7 7 4 0 5(1, RAMfti*©^^^ 50 



#M 2002-94584 
14 

F I F0^y77ftifi-i 

[0 0 7 4] 94$ymfem4 0 6\i, gffiLfc 

ft 5 y mmi 9 t>WM^ 

U *JfeB»*m*t5. *©»fls©l*»fc: 

[0075] ±aau<j6S:^rt5afiiS*Sfi©ft^©» 

2fS©^--A-y-y7 , y y^u- hT-y-yT'y y^ti, 

*'<y7r l 0 5tcfEiS$ft5„ rrfttu -flJiLT 

asi^ftSft *w ^ y^icst uT-y-vT'y 5 y 

^5-2/16T7cll-flxT^5*g-Sr«/£t5. 
[00 7 6] I S I &£7^A^ 4 0 1 Til. gftlf 
/<y77 1 0 5iCfEtS$ttTV>5T'f^/H, Q{T§- 
T-^JtotfU 7^^?y/r-7';M02^f)ft 

9a9©7 4/^y7 B ©&*£j3^T7.f ;^y- 
4 o 3fctti;*j$ji,3„ r©^{cfflv>5>n5 9a*)©7>r 

/^^y/iSOH, -2/16T©^^ 5-V//tS<5^ 
T*fflS*Xfc^y7 , «ft*yfl^fc»&©ttft©^ IS 

*ftW*©*y7*«**ffl^fc*g-|::ti, I S I 

i s i tis^^afii-sr itfts. 

[0 0 7 7] ^7 YMUnm&AO 3 Til, I S I ft£ 
7^;^4 0 lfrt>tiit)£tl?>9ffi<9<D74fr9})y9 

*Hi*&*©#*»c*tL-c» nit©^«nc*jit5a; 
(i) tpitt©^ r©»*«* 

[0 0 7 8] S*fe*^y77 4 0 5tai*Sn5iS[* 

hzzt\cte6 0 9>(z>?mfe®R4 0 6Tttt. 

|g*/<5'774 0 5tffifi$nt«*fe*i»e), *7CfI 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] The receiving set characterized by to provide a 2nd timing presumption means performs timing 
presumption based on the correlation value ratio about the known signal between a 1st timing presumption 
means to perform timing presumption of an input signal to specific sample timing, and to output the 1st timing 
presumption result, and the sample sampled with said sampling rate, and said 1st timing presumption result, and 
output the 2nd timing presumption result. 

[Claim 2] The receiving set according to claim 1 characterized by providing a propagation path presumption 
means to presume a propagation path condition, and an updating means to update said correlation value ratio 
based on said propagation path condition. 

[Claim 3] The receiving set characterized by to provide an are-recording means accumulate the filter tap 
multiplier which has the property of removing an intersymbol interference to the known signal in the input signal 
finer than a specific sampling rate which carried out [ ********** ] and was sampled, respectively, the 
intersymbol-interference filter which filter to an input signal using said filter tap multiplier, and output two or 
more filtering results, and a 3rd timing presumption means perform timing presumption based on two or more of 
said filtering results. 

[Claim 4] The receiving set according to claim 3 characterized by providing a recovery means to perform 
recovery processing to the data in said input signal using the timing presumption result searched for with said 
3rd timing presumption means. 

[Claim 5] A 1st timing presumption means to perform timing presumption of an input signal to specific sample 
timing, and to output the 1st timing presumption result, A 2nd timing presumption means to perform timing 
presumption based on the correlation value ratio about the known signal between the samples sampled with said 
sampling rate, and said 1st timing presumption result, and to output the 2nd timing presumption result, An are 
recording means to accumulate the filter tap multiplier which has the property of removing an intersymbol 
interference to the known signal in the input signal finer than a specific sampling rate which carried out 
[ ********** ] anc j was sampled, respectively, The receiving set characterized by providing the intersymbol- 
interference filter which filters to an input signal using the filter tap multiplier chosen using the timing 
presumption result searched for with said 2nd timing presumption means, and outputs a filtering result 
[Claim 6] It is the communication terminal characterized by to be the communication terminal equipped with a 
receiving set, and for said receiving set to possess a 2nd timing presumption means performs timing presumption 
based on a 1st timing presumption means performs timing presumption of an input signal to specific sample 
timing, and output the 1st timing presumption result, and the correlation value ratio about the known signal 
between the samples sampled with said sampling rate and said 1st timing presumption result, and output a 2nd 
timing presumption result 

[Claim 7] It is the communication terminal equipped with the receiving set Said receiving set An are recording 
means to accumulate the filter tap multiplier which has the property of removing an intersymbol interference to 
the known signal in the input signal finer than a specific sampling rate which carried out [ ********** ] and was 
sampled, respectively, The intersymbol-interference filter which filters to an input signal using said filter tap 
multiplier, and outputs two or more filtering results, The communication terminal characterized by providing a 3rd 
timing presumption means to perform timing presumption based on said two or more filtering results. 
[Claim 8] It is the device are the device which has the memory which stored a receiving timing presumption 
program, and carry out containing the procedure which performs timing presumption based on the correlation 
value ratio about the known signal between the procedure which said receiving timing presumption program 
performs timing presumption of an input signal to specific sample timing, and outputs the 1st timing presumption 
result and the sample which were sampled with said sampling rate, and said 1st timing presumption result, and 
outputs a 2nd timing presumption result as the description. 



[Claim 9] finer than a receiving timing presumption program and a specific sampling rate — it carried out 
[ ********** ] an( j sampled — It is the device which has the memory which stored the filter tap multiplier which 
has the property of removing an intersymbol interference to the known signal in an input signal, respectively. The 
procedure which said receiving timing presumption program filters to an input signal using said filter tap 
multiplier, and outputs two or more filtering results, The device characterized by including the procedure of 
performing timing presumption based on said two or more filtering results. 

[Claim 10] The timing presumption approach characterized by to provide the 2nd timing presumption process 
which performs timing presumption based on the correlation value ratio about the 1st timing presumption 
process which performs timing presumption of an input signal to specific sample timing, and outputs the 1st 
timing presumption result, and the known signal between the samples sampled with said sampling rate, and said 
1st timing presumption result, and outputs the 2nd timing presumption result 

[Claim 11] The timing presumption approach characterized by to provide the are-recording process which 
accumulates the filter tap multiplier which has the property of removing an intersymbol interference, respectively 
to the known signal in the input signal finer than a specific sampling rate which carried out [ ********** ] and 
was sampled, the filtering process which filter to an input signal using said filter tap multiplier, and output two or 
more filtering results, and the 3rd timing presumption process of performing timing presumption based on two or 
more of said filtering results. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiving set and the timing presumption approach which 

are used in a digital radio communications system. 

[0002] 

[Description of the Prior Art] In the radio field in recent years, improvement in the speed of transmission speed 
is desired with progress of multimedia-izing, increase of a communications traffic, etc., and the inclination is the 
same also in the system using small wireless terminals, such as a cellular phone. 

[0003] On the other hand as a method of radio, the method using a digital strange recovery technique has 
become in use from the field of a frequency deployment, or the field of the ease of integration, and the 
configuration which performs the parts of coding or baseband signaling processing of a strange recovery by 
digital processing in case it is transmission and reception, and performs frequency conversion with a RF signal, 
magnification, etc. by analog processing has general composition of a walkie-talkie. In order for the analog / 
digital transducer (the following, A/D converter), and the digital to analog converter (the following, D/A 
converter) which bear the role which connects the analog section and the digital section in that case to be one 
of the very important components and to constitute a highly efficient transmitter-receiver, to use A/D which 
has highly precise bit resolution ability and a sampling rate, and a D/A converter is desired. 
[0004] However, when it is the configuration that priority is given to a configuration [ low power small ] like a 
personal digital assistant, an A/D converter with sufficient engine performance is not necessarily used. 
Especially the sampling rate in an A/D converter if a communicative transmission speed is accelerated so that it 
may see in recent years may carry out a reception recovery using the signal sampled to the timing which it 
becomes impossible to have taken the not much large value compared with the symbol rate, and shifted from 
ideal receiving timing. 

[0005] For example, when sampling the digital modulation signal by which nyquist transmission was carried out at 
a rate twice the exaggerated sampling rate of a symbol and using it for a reception recovery, a reception 
recovery will be carried out using the signal which shifted **1/4T at the maximum to ideal receiving timing, i.e., 
the timing of a nyquist point 

[0006] An example of an approach which presumes receiving timing with reference to drawing 8 hereafter from 
the data sampled in the conventional digital walkie-talkie is explained briefly. The baseband signaling which 
received, and the rectangular recovery was carried out and was sampled with the A/D converter is once 
accumulated in the input-signal buffer 801. Here, the received digital modulation signal shall be constituted per 
burst, and the known symbol train for a synchronization shall be inserted in the position within a burst 
[0007] The complex-conjugate vector train of the vector train which should be acquired by it when the section 
of this known symbol train is sampled to ideal timing in the known vector table 802 is computed beforehand, and 
is memorized. In the vector arithmetic circuit 803, between the vector train memorized by the table, and I and 
the vector train of a Q signal which were accumulated in the receive buffer The same vector operation as the 
formula (1) shown in explanation of the gestalt of the 1st operation is performed for every sample timing, and the 
value equivalent to whenever [ correlation / for every timing ] is acquired. Since it will take maximum when the 
vector train of the signal of the sampling timing nearest to ideal receiving timing is used for this vector result of 
an operation, it becomes possible [ detecting the sampling timing nearest to ideal receiving timing ] in the timing 
presumption circuit 804 by asking for the location of a signal vector train where this result of an operation takes 
maximum. 

[0008] For example, in the case of a twice as many exaggerated sampling rate as this, presumption of the 
sampling rate of the signal accumulated in the input-signal buffer 801 in **1 / 4T (T is symbol length) precision 



is attained to a symbol rate. Based on the receiving timing presumed by this approach, a receiving vector is 
chosen, a symbol judging is carried out or the transmit timing at the time of transmitting is determined. By the 
system which does not have a severe demand about a receiving sensibility property or systematic transmit 
timing, it is thought that sufficient engine performance is obtained by this approach. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when applying to the terminal of the communication system 
with which very highly precise transceiver timing is demanded, sufficient presumed precision is not acquired with 
a conventional receiving timing presumption means like drawing 8 . 

[0010] For example, in order to receive without using the multiple-value-ized modulating signal, or mistaking the 
modulating signal which performed the narrow-band transmitting band limit rather than nyquist conditions, in 
order to improve frequency use effectiveness, it is necessary to obtain the sampling data near more ideal 
receiving timing. 

[0011] Moreover, when finer timing accuracy is required of the timing at the time of transmission, highly precise 
timing presumption is required for it Although how to raise the sampling rate in an A/D converter is also 
considered in order to raise timing presumption precision, the increase of power consumption and large-scale- 
izing of a circuit in a terminal will be caused. 

[0012] Without making this invention in view of this point, and raising the sampling rate in an A/D converter in a 
digital walkie-talkie, receiving timing can be presumed more to high degree of accuracy, and it aims at offering 
the receiving set and the timing presumption approach of aiming at the consumed electric current of a terminal, 
and reduction of cost 
[0013] 

[Means for Solving the Problem] The receiving set of this invention takes the configuration possessing a 2nd 
timing presumption means performs timing presumption based on the correlation value ratio about the known 
signal between a 1st timing presumption means to perform timing presumption of an input signal to specific 
sample timing, and to output the 1st timing presumption result, and the sample sampled with said sampling rate, 
and said 1st timing presumption result, and output the 2nd timing presumption result 

[0014] According to this configuration, the thing of presuming symbol timing becomes possible by twice as many 
time resolution as the period of the sampling clock supplied to an A/D-conversion circuit 
[0015] The receiving set of this invention takes the configuration possessing a propagation path presumption 
means to presume a propagation path condition, and an updating means to update said correlation value ratio 
based on said propagation path condition, in the above-mentioned configuration. 

[0016] According to this configuration, a propagation path environment can be made to reflect in an operation 
value ratio, and even if a propagation path environment changes, the receiving engine performance which 
performed highly precise timing presumption and was excellent can be demonstrated. 

[0017] An are recording means to accumulate the filter tap multiplier which has the property of removing an 
intersymbol interference to the known signal in the input signal with the receiving set of this invention finer than 
a specific sampling rate which carried out [ ********** ] anc j was sampled, respectively, The configuration 
possessing the intersymboHnterference filter which filters to an input signal using said filter tap multiplier, and 
outputs two or more filtering results, and a 3rd timing presumption means to perform timing presumption based 
on said two or more filtering results is taken. 

[0018] According to this configuration, it becomes possible to presume the receiving timing at the time of 
carrying out the reception recovery of the signal by which digital modulation was carried out with high precision 
than the resolution of the exaggerated sampling at the time of reception. 

[0019] The receiving set of this invention takes the configuration possessing a recovery means to perform 
recovery processing to the data in said input signal using the timing presumption result searched for with said 
3rd timing presumption means, in the above-mentioned configuration. 

[0020] According to this configuration, even if the exaggerated sampling timing at the time of reception has 
shifted rather than ideal receiving timing, a more exact symbol judging is attained. 

[0021] A 1st timing presumption means for the receiving set of this invention to perform timing presumption of 
an input signal to specific sample timing, and to output the 1st timing presumption result, A 2nd timing 
presumption means to perform timing presumption based on the correlation value ratio about the known signal 
between the samples sampled with said sampling rate, and said 1st timing presumption result, and to output the 
2nd timing presumption result An are recording means to accumulate the filter tap multiplier which has the 
property of removing an intersymbol interference to the known signal in the input signal finer than a specific 
sampling rate which carried out [ ********** ] and was sampled, respectively, The configuration possessing the 
intersymboHnterference filter which filters to an input signal using the filter tap multiplier chosen using the 



timing presumption result searched for with said 2nd timing presumption means, and outputs a filtering result is 
taken. 

[0022] According to this configuration, even if the exaggerated sampling timing at the time of reception has 
shifted from ideal receiving timing, a more exact symbol judging is attained. 

[0023] This invention is the communication terminal equipped with the receiving set Said receiving set A 1st 
timing presumption means to perform timing presumption of an input signal to specific sample timing, and to 
output the 1st timing presumption result, A 2nd timing presumption means to perform timing presumption based 
on the correlation value ratio about the known signal between the samples sampled with said sampling rate, and 
said 1st timing presumption result, and to output the 2nd timing presumption result, The communication terminal 
characterized by providing is offered. 

[0024] This invention is the communication terminal equipped with the receiving set Said receiving set An are 
recording means to accumulate the filter tap multiplier which has the property of removing an intersymbol 
interference to the known signal in the input signal finer than a specific sampling rate which carried out 
[ ********** ] anc j was sampled, respectively, The intersymboHnterference filter which filters to an input signal 
using said filter tap multiplier, and outputs two or more filtering results, The communication terminal 
characterized by providing a 3rd timing presumption means to perform timing presumption based on said two or 
more filtering results is offered. 

[0025] This invention is a device which has the memory which stored the receiving timing presumption program. 
Said receiving timing presumption program The procedure which performs timing presumption of an input signal 
to specific sample timing, and outputs the 1st timing presumption result, The device characterized by including 
the procedure which performs timing presumption based on the correlation value ratio about the known signal 
between the samples sampled with said sampling rate and said 1st timing presumption result, and outputs the 
2nd timing presumption result is offered. 

[0026] this invention is finer than a receiving timing presumption program and a specific sampling rate — it 
carried out [ ********** ] and sampled — It is the device which has the memory which stored the filter tap 
multiplier which has the property of removing an intersymbol interference to the known signal in an input signal, 
respectively. The procedure which said receiving timing presumption program filters to an input signal using said 
filter tap multiplier, and outputs two or more filtering results, The device characterized by including the 
procedure of performing timing presumption based on said two or more filtering results is offered. 
[0027] The timing presumption approach of this invention possesses the 2nd timing presumption process which 
performs timing presumption based on the correlation value ratio about the 1st timing presumption process 
which performs timing presumption of an input signal to specific sample timing, and outputs the 1st timing 
presumption result, and the known signal between the samples sampled with said sampling rate, and said 1st 
timing presumption result and outputs the 2nd timing presumption result 

[0028] According to this approach, the thing of presuming symbol timing becomes possible by twice as many 
time resolution as the period of the sampling clock supplied to an A/D~conversion circuit 
[0029] The timing presumption approach of this invention possesses the are-recording process which 
accumulates the filter tap multiplier which has the property of removing an intersymbol interference to the 
known signal in the input signal finer than a specific sampling rate which carried out [ ********** ] and was 
sampled, respectively, the filtering process which filter to an input signal using said filter tap multiplier, and 
output two or more filtering results, and the 3rd timing presumption process of performing timing presumption 
based on two or more of said filtering results. 

[0030] According to this approach, it becomes possible to presume the receiving timing at the time of carrying 
out the reception recovery of the signal by which digital modulation was carried out with high precision than the 
resolution of the exaggerated sampling at the time of reception. 
[0031] 

[Embodiment of the Invention] In the gestalt of the following operations, by enabling presumption of receiving 
timing to high degree of accuracy explains the case where the consumed electric current of a terminal and 
reduction of cost are aimed at, without raising the sampling rate in an A/D-conversion circuit 
[0032] (Gestalt 1 of operation) In the gestalt of this operation, after performing coarse timing presumption (low 
precision) with a predetermined sampling rate, the case where highly precise timing presumption (fine tuning) is 
performed based on the correlation value ratio about the known signal between the samples sampled with said 
sampling rate is explained. In this case, about the correlation value ratio about the known signal between 
samples, it asks beforehand. 

[0033] Drawing 1 is the block diagram showing the configuration of the communication terminal equipped with 
the receiving set concerning the gestalt 1 of operation of this invention. In drawing 1 , only the receiving system 



is written and the notation is omitted about the transmitting system. 

[0034] In the communication terminal shown in drawing 1 , the going-down line signal (input signal) transmitted 
from base station equipment is received through an antenna 101 in the rectangular detector circuit 102. In the 
rectangular detector circuit 102, rectangular frequency conversion of the input signal (digital modulation signal) 
is carried out, it considers as the inphase signal (I signal) and the rectangular signal (Q signal) of a baseband 
band, and an I signal and a Q signal are outputted to the A/D-conversion circuit 103,104, respectively. The 
rectangular detector circuit 102 carries out rectangular frequency conversion of the input signal (digital 
modulation signal), makes it the inphase signal (I signal) and the rectangular signal (Q signal) of a baseband band, 
and outputs an I signal and a Q signal to the A/D-conversion circuit 103,104, respectively. With the gestalt of 
this operation, especially the modulation technique of a digital modulation signal does not ask. Moreover, before 
being inputted into the rectangular detector circuit 102 to an input signal, predetermined wireless receptions 
(frequency conversion, magnification, removal of the signal of an unnecessary frequency band (filtering), etc.) 
shall already be performed, and shall be set as a suitable input level and a frequency band. 
[0035] The A/D-conversion circuit 103 quantizes an I signal to digital value based on a sampling clock, and 
outputs the quantized digital I signal to the input-signal buffer 105. The A/D-conversion circuit 104 has the 
same configuration as the A/D-conversion circuit 103, quantizes a Q signal, and outputs a digital Q signal to the 
input-signal buffer 105. With the gestalt of this operation, about the conversion method and bit resolution ability 
of the A/D-conversion circuit 103,104, especially if determined from systems specification, it will not be limited. 
[0036] In addition, with the gestalt of this operation, predetermined digital modulation is given to an input signal 
and it presupposes that the known symbol [ which it gets down, considers as a line signal, and is a known signal 
in a burst ] train transmitted from base station equipment by the burst configuration is inserted. However, the 
insertion point or number of known symbols are not limited with the gestalt of this operation, but the 
configuration which inserts the sequence of dozens symbols in a burst center section is sufficient as them, and 
they may be inserted for every predetermined spacing into a burst. Moreover, a sampling rate is made into twice 
a symbol rate as an example here. 

[0037] The input-signal buffer 105 buffers digital one I and a Q signal. For example, the input-signal buffer 105 is 
constituted by the memory which memorizes 1 or more burst length's quantization data, the FIFO (First In First 
Out) buffer, etc. 

[0038] The known vector table 106 memorizes the complex-conjugate vector sequence of the vector sequence 
acquired when the known symbol train section inserted into the burst is sampled to ideal timing. For example, 
the known vector table 106 is constituted by memory, such as RAM and ROM. With the gestalt of this operation, 
the known vector table 106 presupposes that the complex-conjugate vector sequence which corresponds when 
the 2 double exaggerated sample of the known symbol train section is carried out is memorized. 
[0039] The vector arithmetic circuit 107 performs vector operation using the known vector train memorized by 
digital one I memorized by the input-signal buffer 105, and a Q signal and the known vector table 106, and 
outputs the result of an operation to the result-of-an-operation buffer 108. For example, the vector arithmetic 
circuit 107 is constituted by the data-processing block constituted by logic and DSP. Detail of an operation is 
given later. 

[0040] The result-of-an-operation buffer 108 buffers the result of an operation from the vector arithmetic 
circuit 107. For example, the result-of-an-operation buffer 108 is constituted by memory, FIFO buffers, etc., 
such as RAM. 

[0041] The timing presumption circuit 109 presumes receiving timing in a precision finer than an exaggerated 
sampling period using the vector result of an operation of the digital one I, Q signal sequence, and known vector 
sequence which were sampled. The timing presumption circuit 109 is constituted from a gestalt of this operation 
by the low precision timing presumption circuit 1091 and the high precision timing presumption circuit 1092. 
[0042] The low precision timing presumption circuit 1091 presumes receiving timing in an exaggerated sampling 
rate and precision, such as **, using the vector result of an operation memorized by the result-of-an-operation 
buffer 108. That is, the low precision timing presumption circuit 1091 performs the 1st-step comparatively 
coarse timing presumption. For example, the low precision timing presumption circuit 1091 is constituted by the 
peak detector which detects the timing from which the value of the result of an operation in the vector 
arithmetic circuit 107 serves as max. 

[0043] The high precision timing presumption circuit 1092 presumes receiving timing using the vector result of 
an operation and the presumed result of the low precision timing presumption circuit 1091 which were 
memorized by the result-of-an-operation buffer 108 with high precision than an exaggerated sampling rate. That 
is, the high precision timing presumption circuit 1092 performs the 2nd-step highly precise timing presumption. 
For example, the high precision timing presumption circuit 1092 is constituted by the operation value ratio table 




1093 and the operation value ratio judging circuit 1094. 

[0044] The operation value ratio table 1093 computes beforehand the operation value ratio mentioned later for 
every minute time basis, memorizes it as a table value, and is read if needed. 

[0045] Here, an operation value ratio is the timing which shifted only minute time amount from ideal receiving 
timing, the value acquired when the same operation as the vector arithmetic circuit 107 is performed to the 
signal sequence which samples an input signal and is acquired is calculated beforehand, and the ratio of this 
value and this operation value in the time before 1 sample is computed It asks for this operation value ratio 
beforehand for every time basis finer than a sampling rate. With the gestalt of this operation, the operation value 
ratio for every 16 symbol timing gap is computed by migrating to the range of **1/4 symbol from ideal receiving 
timing, and it memorizes as a table value. 

[0046] The operation value ratio judging circuit 1094 uses the value of an operation value ratio table for the 
vector result of an operation and the list which were memorized by the low precision timing presumption result 
and the result-o^an-operation buffer 108, and performs highly precise timing presumption. About the detail of 
the actuation, it mentions later. In addition, suppose that it is strange also about the rough location of a burst 
with the gestalt of this operation at the time of receiving timing presumption initiation. 

[0047] In the digital demodulator circuit 110, based on the presumed timing information, it gets over using the 
sample data of the I signal nearest to a signal point among the quantized data of an I signal and a Q signal, and a 
Q signal, and the data stream (received data) to which it restored is outputted. 

[0048] The reception actuation in the communication terminal which has the above-mentioned configuration is 
explained. Digital modulation I and a Q signal are sampled at a rate twice the exaggerated sampling rate of a 
symbol, and the digital data train of the above die length is memorized by the input-signal buffer 105 by one 
burst 

[0049] I memorized by the input-signal buffer 105 in the vector arithmetic circuit 107, Q signal vector train Rx 
(m) Complex-conjugate vector train of the known vector memorized by = {I (m) and Q (m)} and the known vector 
table 106 Ref*(i) ={Iref (i), Vector operation shown in a formula (1) is performed using Qref(i)}, the value of C (m) 
in each sample timing m is calculated, and the result of an operation is memorized by the result-of-an-operation 
buffer 108. 
[Equation 1] 



Formula (1) 

Here, N expresses the number of the known symbols inserted into the burst. 

[0050] As C (m) obtained by the formula (1) is shown in drawing 2 (a), having maximum in near the location the 
known symbol is inserted within the received burst is known. Therefore, by detecting the timing from which C 
(m) serves as max in the low precision timing presumption circuit 1091, the timing in which the known symbol is 
inserted can be presumed in the precision within **1 / 2 symbol length, and the timing of a burst can be 
presumed based on this timing. 

[0051] Drawing 2 (a) is a graph which shows the result of an operation at the time of asking for the vector 
operation of a formula (1) for every minute time basis beforehand. Moreover, drawing 2 (b) is the operation value 
ratio R between order samples (i.e., between 1 / 2 symbols) to the result of an operation shown in drawing 2 (a). 
It is the graph which plotted (t) =C(t) / C (t-T/2). The value of R (t) for every 16 symbol timing computed 
beforehand is memorized by the operation value ratio table 1093. 

[0052] Ratio of the vector result of an operation C in the timing presumed in the low precision timing 
presumption circuit 1091 in the operation value ratio judging circuit 1094 (m), and the vector result of an 
operation C in front of its 1 / 2 symbol timing (m-1) C(m) / C (m-1) is computed, and highly precise timing is 
presumed by detecting the location of this value and the nearest operation value ratio table. 
[0053] For example, when the timing of the 2 double exaggerated sampling in a receiver has shifted by -2 / 16 
symbol length to ideal receiving timing, it can set to drawing 2 (a). The case where it is the timing of the mark is 
assumed and the process of timing presumption which can be set in that case is explained. 
[0054] First, t=-2/16T are obtained as a low precision timing presumption result by detecting the peak of C (m) 
by the low precision timing presumption circuit 1091. Then, in the operation value ratio judging circuit 1094, R(t) 
=C (- 2/1 6T) / C (-2/16T-1/2T)**3.4 is computed, and it compares between the values of the operation value 
ratio table 1093 as shown in this value R (t) and drawing 2 (b). In this case, it can presume being further shifted 
from the table value in case this value R (t) is t=-2/16T by -2 / 16 symbol length from receiving timing with the 
ideal timing of the present exaggerated sampling, since it is the nearest. 




[0055] Since highly precise timing presumption is performed based on the ratio between the correlation values 
over a known signal according to the gestalt of operation of this invention as mentioned above after performing 
coarse timing presumption with the sampling rate at the time of reception, it becomes possible to presume the 
receiving timing at the time of carrying out the reception recovery of the signal by which digital modulation was 
carried out with high precision than the resolution of the exaggerated sampling at the time of reception. 
Especially, since what is necessary is just to take into consideration not the absolute value of a received signal 
level but phase contrast [ before and after ] by using the ratio of a vector operation value in timing presumption 
in a high precision timing presumption circuit, it also becomes possible to prevent the effect of the control error 
of AGC at the time of reception etc., and highly precise timing presumption of it is attained. 
[0056] In addition, although the gestalt of this operation explains the case where made the exaggerated sampling 
rate of I and a Q signal into twice the symbol rate, and timing presumption precision presumed in the high 
precision timing presumption circuit 1092 is made into 16 times of a symbol rate, it is not limited to this. In this 
case, what is necessary is just to make highly precise than an exaggerated sampling rate time resolution of the 
table value beforehand calculated in the high precision timing presumption circuit 1092. 

[0057] Moreover, although the gestalt of this operation explains the case where it considers as the configuration 
using a formula (1) as vector operation which asks for whenever [ with a known vector train / correlation ], it 
may not be limited to this, but as shown in a formula (2) as vector operation, the absolute value of the sum of a 
vector product may be used, and the value in which a vector does not carry out a die-length square for 
simplification of an operation may be used. Furthermore, it may be used as long as there is an operation from 
which the result of otherwise having applied to whenever [ correlation ] correspondingly is obtained. 
[Equation 2] 



C(m)= g 1 {Rx(m + i)xRef *(i)}| 



Formula (2) 

[0058] Moreover, although the case where ratio [ with the vector result of an operation in front of 1 sample ] R 
(t) is used as a criterion used in case timing is presumed with high precision is explained it limits to this — not 
having — for example, a ratio with the vector result of an operation after 1 sample — R'(t) =C(t) / C (t+T/2) 
may be used, or the timing that likelihood is the highest may be presumed to be R (t) using R' (t). Furthermore, 
without using an operation value ratio, the operation value for the number sample of order is memorized on the 
table, and the timing from which a square error serves as min may be presumed. 

[0059] In addition, the operation value ratio used in the high precision timing presumption circuit 1092 in the 
gestalt of this operation may be based on a true value, and may be based on the difference of an opposite 
numeric value. 

[0060] Moreover, when the frequency/phase characteristic on filtering at the time of transmission and reception 
or a communication link propagation path are known beforehand, the data of a known vector table including 
these properties may be generated and memorized. Furthermore, in the propagation path presumption circuit 
301, propagation path presumption is performed from an input signal, the presumed result is outputted to the 
operation value ratio re-calculation circuit 302, the operation value ratio which re-calculated and re-calculated 
the operation value ratio there is outputted to the operation value ratio table 1093, and you may make it update 
the operation value ratio table 1093, as shown in drawing 3 R> 3. Thereby, a propagation path environment can 
be made to reflect in an operation value ratio, and even if a propagation path environment changes, the receiving 
engine performance which performed highly precise timing presumption and was excellent can be demonstrated 
[0061] moreover, the thing for which vector operation is performed only within the number symbol range of 
these timing order when it is not limited to this, for example, the receiving timing of a burst is beforehand known, 
for example in the precision of number symbol extent in the gestalt of this operation, although explained 
supposing the case where the timing of a burst is strange — ** — you may carry out 

[0062] Moreover, although the gestalt of this operation explains only the approach of presuming receiving timing 
with high precision, it is not limited to this, for example, the timing of an exaggerated sampling is amended using 
this presumed result, it is good also as a configuration which enables it to obtain sample timing ideal at the time 
of reception of degree burst, and this presumed result may be used at the time of a recovery and transmission. 
[0063] (Gestalt 2 of operation) In the gestalt of this operation, a signal with the highest reliability (filtering result) 
is chosen from the signal filtered with the ISI removal filter which consisted of various filter taps, and the case 
where the timing corresponding to the signal is detected is explained. 

[0064] Drawing 4 is the block diagram showing the configuration of the communication terminal equipped with 



the receiving set concerning the gestalt 2 of operation of this invention. In addition, in the configuration shown in 
drawing 4 , the sign same about the same part as drawing 1 as drawing 1 is attached, and the detailed 
explanation is omitted. 

[0065] Predetermined digital modulation is given to the input signal kicked in the gestalt of this operation, and it 
is taken as the signal transmitted with the burst configuration. Furthermore, this digital modulation signal 
presupposes that the intersymbol interference (the following, ISO has arisen under band limit filtering at the time 
of transmission, or the effect of [ on a transmission line ]. However, the interference property presupposes that 
it has assumed beforehand to the receiving set side. 

[0066] Moreover, like the gestalt 1 of operation although [ in an input signal ] the known symbol train is inserted 
into a burst, the location and the number of known symbols are not limited with the gestalt of this operation. 
Moreover, suppose that it is a sampling rate twice the symbol rate as an example. 

[0067] The input-signal buffer 105 buffers digital one I and a Q signal. For example, the input-signal buffer 105 is 
constituted by the memory which memorizes 1 or more burst length's quantization data, the FIFO buffer, etc. 
[0068] Beforehand in quest of the filter coefficient from which the digital modulation signal to receive serves as 
the reverse property of ISI received under the band limit at the time of transmission, or the effect of [ on a 
transmission line ], it reads to the filter tap table 402, and memorizes as a table. 

[0069] Here, a tap multiplier presupposes that two or more kinds are prepared as follows. That is, nine kinds of 
(-4/1 6T, -3/1 6T, -2/1 6T, -1 / 0, +1/1 6T, +2/1 6T, +3/1 6T, +4/1 6T) are prepared for the tap multiplier used as 
the reverse property over the digital modulation signal by which the 2 double exaggerated sampling was carried 
out to the timing shifted 1/16 symbol timing every to ideal receiving timing. [ 16T and 0 ] 
[0070] In addition, the need that the tap multiplier serves as a perfect reverse property to ISI should just serve 
as the property that there is nothing, for example, ISI can be removed only in the sample takeoff point nearest to 
ideal receiving timing. When the filter of a property like drawing 5 (a) is used for the band limit filter at the time 
of transmission, an example of nine kinds of tap multipliers accumulated in a filter tap table is shown in drawing 5 
(b). 

[0071] The ISI removal filter 401 performs filtering processing of ISI removal to digital one I and a Q signal, and 
outputs it to the vector arithmetic circuit 403. Two or more kinds of tap multipliers are supplied from the filter 
tap table 402, and the filtering processing result according to each tap multiplier is outputted. The known vector 
table 404 memorizes the complex-conjugate vector of the known symbol train section inserted into the burst. 
For example, the known vector table 404 is constituted by memory, such as RAM and ROM. With the gestalt of 
this operation, transmitting filtering, the line characteristic, and the complex-conjugate vector of the vector 
which gave ISI removal filtering are memorized at intervals of the 2 double exaggerated sample to the vector 
train of the known symbol train section. 

[0072] The vector arithmetic circuit 403 performs vector operation using the known vector train memorized by 
digital one I and Q signal data which are inputted, and the known vector table 404. For example, the vector 
arithmetic circuit 403 is constituted by the data-processing block constituted by logic and DSP. About an 
operation, it carries out using the formula (1) in the gestalt 1 of operation. 

[0073] The result-of-an-operation buffer 405 buffers the result of an operation in the vector arithmetic circuit 
403. For example, the result-of-an-operation buffer 405 is constituted by memory, FIFO buffers, etc., such as 
RAM. 

[0074] Using the result of an operation of I and the Q signal which received, and a known vector train, the timing 
presumption circuit 406 presumes receiving timing with resolution finer than an exaggerated sampling period, and 
outputs a presumed result. About the detail of the actuation, it mentions later. 

[0075] The detail of actuation of the communication terminal which has the above-mentioned configuration is 
explained. I and a Q signal are sampled at a rate twice the exaggerated sampling rate of a symbol, and the digital 
data train of the above die length is memorized by the input-signal buffer 105 by one burst Here, sampling 
timing to receiving timing ideal as an example - The case where only 2/1 6T have shifted is assumed. 
[0076] With the ISI removal filter 401, filtering processing is performed using each of nine kinds of fill taps 
supplied from the filter tap table 402 to digital one I memorized by the input-signal buffer 105 and a Q signal 
data stream. This processing result is outputted to the vector arithmetic circuit 403. In this case, the signal with 
which ISI was removed ideally will be outputted only for the result at the time of using the tap multiplier 
computed among nine kinds of filter tap multipliers used based on the timing of -2/1 6T. When the other tap 
multiplier is used, ISI will not be removed completely but the distorted component by ISI will superimpose a case 
further by filtering. 

[0077] In the vector arithmetic circuit 403, the same vector data processing as the formula (1) in the gestalt 1 of 
operation is performed to each of nine kinds of filtering processing results outputted from the ISI removal filter 



401. This result of an operation is outputted to the result-of-an-operation buffer 405. 

[0078] Nine kinds of results of an operation outputted to the result-of-an-operation buffer 405 will be obtained 
for every sample timing. In the timing presumption circuit 406, the result of an operation which takes maximum is 
detected from the result of an operation memorized by the result-of-an-operation buffer 405. If it sees by the 2 
double exaggerated sampling unit when the data nearest to the location in which the known vector train is 
inserted within the burst are used, a value will serve as max. Furthermore, when the filter tap multiplier based on 
timing is used for -2/1 6T among the results of an operation by eight kinds of filter tap multipliers computed in 
the timing, the result of an operation serves as maximum. Therefore, it can be presumed that the sample timing 
which took maximum is shifted -2 / 16T to ideal sample timing. 

[0079] As mentioned above, according to the gestalt of operation of this invention, the probable result of an 
operation is chosen from the various results of an operation which changed and filtered the filter tap multiplier 
corresponding to the gap from ideal sample timing, and it asks for the gap from the ideal sample timing 
corresponding to the result of an operation. It becomes possible to presume the receiving timing at the time of 
carrying out the reception recovery of the signal by which digital modulation was carried out by this with high 
precision than the resolution of the exaggerated sampling at the time of reception. 

[0080] In addition, although the gestalt of this operation explains the case where a formula (1) is used as vector 
operation which asks for whenever [ with a known vector train / correlation ], it does not restrict to this like the 
gestalt 1 of operation. 

[0081] moreover, nine kinds of 1 / timing accuracy not to pass over the tap multiplier of resolving power to an 
example 16 symbol, but search for of the filter tap multiplier table assumed in the gestalt of this operation — 
responding — a symbol — as the configuration which increases the number of tables which makes resolving 
power fine and is prepared according to it — good — a symbol — it is good also as a configuration which 
reduces the number of tables which makes resolving power coarse and is prepared according to it 
[0082] Moreover, with the gestalt of this operation, it does not show clearly especially about a reception band 
limit filter. That is, after filtering of the input signal may be carried out at the time before the IF section in a 
receiving set, or a sampling and it is accumulated into a receive buffer, filtering of it may be carried out in the 
preceding paragraph of an ISI removal filter, and it may ask the property of an ISI removal filter for the property 
of a band limit. 

[0083] (Gestalt 3 of operation) In the gestalt of this operation, the case where it restores to a part for the data 
division of an input signal to the timing called for by the approach of the gestalt 2 operation is explained. 
[0084] Drawing 6 is the block diagram showing the configuration of the communication terminal equipped with 
the receiving set concerning the gestalt 3 of operation of this invention. It is the same as the configuration 
shown in drawing 4 except having formed the data buffer 601, the selection circuitry 602, and the symbol judging 
circuit 603 with the configuration shown in drawing 6 . Therefore, in drawing 6 , the sign same about the same 
part as drawing 4 as drawing 4 is attached, and the detailed explanation is omitted. 

[0085] A data buffer 601 buffers two or more kinds of filtering processing results outputted from the ISI removal 
filter 401. For example, a data buffer 601 is constituted by the memory which memorizes 1 or more burst 
lengths quantization data, the FIFO buffer, etc. 

[0086] A selection circuitry 602 chooses and outputs a general way among two or more kinds of ISI removal 
filter outputs based on a timing presumption result. The symbol judging circuit 603 performs the symbol judging 
of a signal by which digital modulation was carried out using I and Q signal data. With the gestalt of this 
operation, the case where the quasi-synchronous detection of the signal by which the QPSK modulation was 
carried out is carried out is assumed, after performing phase correction using the vector data of the section 
when the known symbol is inserted within the reception burst, an I-Q flat-surface top is divided into four fields, 
and a symbol judging is carried out. 

[0087] Actuation of the communication terminal which has the above-mentioned configuration is explained. 
Since it is the same as that of the gestalt 2 of operation about the actuation which presumes receiving timing 
with high precision, here explains the actuation in the case of performing recovery actuation using a timing 
presumption result in a receiving set. 

[0088] In a selection circuitry 602, based on the timing presumption result supplied from the timing presumption 
circuit 406, the filter output signal of the timing which agrees [ from ] among nine kinds of filter outputs 
accumulated in the data buffer 601 is chosen, and it outputs to the symbol judging circuit 603. This filter output 
signal is in the condition that the ISI component was removed by the ideal tap multiplier. For this reason, a 
normal symbol judging result is obtained by performing a symbol judging by the symbol judging circuit 603 to this 
signal. 

[0089] As mentioned above, according to the gestalt of operation of this invention, timing is presumed with high 



precision than the resolution of the exaggerated sampling at the time of reception, by the filter tap multiplier in 
consideration of a gap of the timing assumed by the obtained timing presumption result, the signal by which ISI 
removal filtering was carried out is chosen, and a symbol judging is carried out Even if the exaggerated sampling 
timing at the time of reception is shifted rather than ideal receiving timing by this, a more exact symbol judging is 
attained. 

[0090] In addition, although considered as the configuration which forms the data buffer 601 which accumulates 
the ISI removal filter output in the location shown in drawing 6 with the gestalt of this operation, it is good also 
as a configuration which it is not limited to this, for example, is prepared between the ISI removal filter 401 and 
the vector arithmetic circuit 403. Moreover, with the gestalt of this operation, although the modulation technique 
is set to QPSK as an example, it is not limited to this but various modulation techniques can be applied. 
[0091] (Gestalt 4 of operation) In the gestalt of this operation, the case where use an ISI removal filter for the 
reception actuation explained with the gestalt 1 of operation, and highly precise timing presumption is performed 
is explained. 

[0092] Drawing 7 is the block diagram showing the configuration of the communication terminal equipped with 
the receiving set concerning the gestalt 4 of operation of this invention. In the configuration of drawing 7 , it is 
the same as the configuration shown in drawing 1 except having formed the filter tap table 402, the ISI removal 
filter 401, and the symbol judging circuit 701. Therefore, in the configuration shown in drawing 7 , the sign same 
about the same section part as drawing 1 as drawing 1 is attached, and the detailed explanation is omitted. The 
timing presumption circuit 109 carries out the same configuration and actuation as the timing presumption 
circuit explained by drawing 1 in the gestalt 1 of operation. Also in the gestalt of this operation, a rectangular 
recovery is carried out and receiving timing is obtained in the unit of 1/16 symbol in the timing presumption 
circuit 109 using digital one I by which the 2 double exaggerated sampling might be carried out, and Q signal **. 
[0093] The filter tap table 402 is the same as the filter tap table explained with the gestalt 7 of operation, is read 
beforehand in quest of the filter coefficient from which the digital modulation signal to receive serves as the 
reverse property of ISI received under the band limit at the time of transmission, or the effect of [ on a 
transmission line ], and is memorized as a table. Here about a tap multiplier as well as the filter tap table 402 
The tap multiplier used as the reverse property over the digital modulation signal by which the 2 double 
exaggerated sampling was carried out to the timing shifted 1/16 symbol timing every to ideal receiving timing (- 
4/1 6T) - 3/1 6T, -2/1 6T, -1 / 0, +1/1 6T, +2/1 6T, +3/1 6T, and nine kinds of +4/1 6T are prepared, and a general 
tap multiplier is chosen and outputted if needed. [ 16T and 0 ] 

[0094] The ISI removal filter 401 performs filtering processing of ISI removal to digital one I and a Q signal, and 
outputs it to the symbol judging circuit 701. That is, filtering processing of digital one I and the Q signal is carried 
out using the filter tap multiplier from the filter tap table 402 with the ISI removal filter 401, and the result is 
outputted to the symbol judging circuit 701. 

[0095] The symbol judging circuit 701 performs the symbol judging of a signal by which digital modulation was 
carried out using I and Q signal data. With the gestalt of this operation, the case where the quasi-synchronous 
detection of the signal by which the QPSK modulation was carried out is carried out is assumed, after 
performing phase correction using the vector data of the section when the known symbol is inserted within the 
reception burst, an I-Q flat-surface top is divided into four fields, and a symbol judging is carried out. 
[0096] The actuation in the case of performing [ in / about the actuation which presumes receiving timing with 
high precision, are the same as that of the gestalt 1 of operation, and / here / a receiving set ] recovery 
actuation using a timing presumption result in the communication terminal which has the above-mentioned 
configuration is explained. 

[0097] On the filter tap table 402, based on the timing presumption result outputted from the timing presumption 
circuit 109, the filter tap multiplier optimal [ from ] among nine kinds of filter tap multipliers accumulated is 
chosen, and it outputs to the ISI removal filter 401. For example, receiving timing with an ideal timing 
presumption result - In the case of the presumed result that only 2/1 6T have shifted, the filter tap multiplier 
based on -2/1 6T is chosen, and the filter tap multiplier is outputted to the ISI removal filter 401. 
[0098] Since the ISI component is removed by the result in which filtering processing was carried out by this 
filter tap multiplier, a normal symbol judging result is obtained by performing a symbol judging to this signal in the 
symbol judging circuit 701. 

[0099] As mentioned above, according to the gestalt of operation of this invention, timing is presumed with high 
precision than the resolution of the exaggerated sampling at the time of reception, the signal in which ISI 
removal filtering was carried out by the filter tap multiplier in consideration of a gap of the timing assumed by 
the obtained timing presumption result is chosen, and a symbol judging is carried out. Even if the exaggerated 
sampling timing at the time of reception is shifted from ideal receiving timing by this, a more exact symbol 



judging is attained. 

[0100] The receiving set concerning the gestalten 1-4 of the above-mentioned implementation may constitute 
all or a part of the configuration as software using DSP, CPU, etc. For example, the program of the above- 
mentioned receiving timing presumption may be stored in ROM, and you may constitute so that it may be made 
to operate with directions of CPU according to the program. Moreover, the program of receiving timing 
presumption is stored in the storage which can be read by computer, the program of this storage is recorded on 
RAM of a computer, and you may make it make it operate according to a program. Also in this case, the same 
operation as the gestalten 1-9 of the above-mentioned implementation and effectiveness are presented. 
[0101] It is the device which stored the receiving timing presumption program in memory. For example, said 
receiving timing presumption program The procedure which performs timing presumption of an input signal to 
specific sample timing, and outputs the 3rd timing presumption result, It is good also as a configuration including 
the procedure which performs timing presumption based on the correlation value ratio about the known signal 
between the samples sampled with said sampling rate, and said 3rd timing presumption result, and outputs the 
4th timing presumption result 

[0102] moreover, finer than a receiving timing presumption program and a specific sampling rate — it carried out 
[ ********** ] anc j sampled — The filter tap multiplier which has the property of removing an intersymbol 
interference to the known signal in an input signal, respectively is stored in memory, and it is a device. Said 
receiving timing presumption program the procedure which filters to an input signal using said filter tap multiplier, 
and outputs two or more filtering results, and the procedure of performing timing presumption based on said two 
or more filtering results are included — you may constitute like. 

[0103] As explained above, according to this invention, the period of a sampling of an A/D-conversion circuit or 
a D/A conversion circuit can be reduced from that of which it is required from a systematic precision 
specification, and the consumed electric current of a terminal and reduction of cost can be aimed at. 
[0104] Moreover, according to this invention, it becomes possible to presume the receiving timing at the time of 
carrying out the reception recovery of the signal by which digital modulation was carried out with high precision 
than the resolution of the exaggerated sampling at the time of reception. 

[0105] In the gestalten 1-4 of the above-mentioned implementation, although the communication terminal 
equipped with the receiving set or transmitter-receiver concerning this invention is explained, the receiving set 
and transmitter-receiver concerning this invention can also be carried in the base station equipment in a digital 
radio communications system. 
[0106] 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to presume the 
receiving timing at the time of carrying out the reception recovery of the signal by which digital modulation was 
carried out with high precision than the resolution of the exaggerated sampling at the time of reception. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the communication terminal equipped with the 
receiving set concerning the gestalt 1 of operation of this invention 

[Drawing 2 ] Drawing showing an example of the count result in the receiving set concerning the gestalt 1 of 
operation of this invention 

[Drawing 3] The block diagram showing other examples of the communication terminal equipped with the 
receiving set concerning the gestalt 1 of operation of this invention 

[Drawing 4 ] The block diagram showing the communication terminal equipped with the receiving set concerning 
the gestalt 2 of operation of this invention 

[Drawing 5] (a) Drawing showing the transmitting band limit filter shape concerning the gestalt 2 of operation of 
this invention 

(b) Drawing showing the ISI removal filter tap multiplier in the receiving set concerning the gestalt 2 of operation 
of this invention 

[Drawing 6] The block diagram showing the communication terminal equipped with the receiving set concerning 
the gestalt 3 of operation of this invention 

[Drawing 7] The block diagram showing the communication terminal equipped with the receiving set concerning 
the gestalt 4 of operation of this invention 

[Drawing 8] Drawing for explaining timing presumption in the conventional receiving set 
[Description of Notations] 

101 Antenna 

102 Rectangular Detector Circuit 
103,104 A/D-conversion circuit 

105 Input-Signal Buffer 

1 06 Known Vector Table 

107 Vector Arithmetic Circuit 

108 Result-of-an-Operation Buffer 
109,406 Timing presumption circuit 

301 Propagation Path Presumption Circuit 

302 Operation Value Ratio Re-calculation Circuit 

401 ISI Removal Filter 

402 Filter Tap Table 

403 Vector Arithmetic Circuit 

404 Known Vector Table 

405 Result-of-an-Operation Buffer 

601 Data Buffer 

602 Selection Circuitry 
603,701 Symbol judging circuit 

1091 Low Precision Timing Presumption Circuit 

1092 High Precision Timing Presumption Circuit 

1093 Operation Value Ratio Table 

1094 Operation Value Ratio Judging Circuit 
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